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ABSTRACT 
Openness offers countries opportunities to trade with the outside world, and 
stimulates growth through easier access to new technologies and skills. In order to 
verify the effects of openness on economic growth in Asian economies, this study 
uses the ratio of foreign direct investment to GDP, and the ratio of the sum of 
imports and exports to GDP as proxies of openness. 
This study begins with the hypothesis that opening domestic markets will 
have a significant positive impact on Asian economic growth, and the lower the 
starting level of real per capita GDP, relative to the long-term position, the faster 
the growth rate. The method applied to this study ·is ordinary least squares (OLS). 
The overall findings do indeed support that openness can stimulate economic 
growth and that there is conditional convergence in Asian economies between 
1980 to 1995. However, the presence of multicollineary raises some doubt 
concerning the reliability of the estimated results. Nonetheless, the link between 
openness and growth that is apparent for the Asian economies seems to be a 
promising candidate for further investigation, such as, there may be a 
simultaneous problem between growth and ~nternational trade. So using 
simultaneous equations to estimate the relationship between growth and 
international trade may be a better approach. 
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CHAPTER 1 
Introduction 
Openness offers countries opportunities to trade with the outside world, and 
stimulates growth through easier access to new technologies and skills and to 
international capital markets. "Among developing regions, Asia has taken the lead 
in adopting outward-oriented development policies. However, the recent financial 
crisis in Asia has raised a number of serious questions about the role of openness 
in promoting sustainable growth." (Asian Development Outlook 1999, 
http://www.adb.org/Publications/Online/ado99/summary.pdf) This study will first 
seek to identify evidence in support of the assertion that opening domestic markets 
improves economic growth of developing Asian economies and then allows them 
to catch up with advanced countries. 
According to the "flying geese" analogy of Asian development, technology 
diffuses from Japan to Asian newly industrialized countries (Taiwan, Singapore, 
South Korean, and Hong Kong) and then to Thailand, Malaysia and Indonesia. 
Because the domestic demand is not sufficient to support their production, these 
countries adopted an export expansion policy to improve economic growth. 
Helliwell (1992) pointed out that "Many of the faster-growing Asian economies 
have relied heavily on an outward-looking strategy" (p.9). So international trade 
played an important role during their development process and openness crucial to 
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increase trade. Openness is a broad term, however, that describes many aspects of 
an economy, and there are many ways to measure openness policy, such as the 
ratios of exports to gross domestic product (GDP), imports to GDP, tariff rate, 
nontariff barriers, international labor movement, or foreign direct investment 
(FDI). According to Helliwell's study, several open policies affect Asian 
economic growth. Because the natural resources of Japan and the Asian new 
industrial economies are scarce, most of these economies import and process raw 
or intermediate materials, and then they export finished products. So this study 
will seek to use the ratio of the sum of exports and imports to GDP as a measure of 
openness to explore its effects on economic growth. 
On the other hand, in 1994, Krugman pointed that "Asian growth, like that of 
the Soviet Union in its high-growth era, seems to be driven by extraordinary 
growth in inputs like labor and capital rather than by efficiency." He suspected 
that the economic growth of Asian countries would not continue in the future. It 
means that if the source of economic growth comes from increasing labor, capital, 
and intermediate material input but not from technology, the economic growth 
rates will slow down. So new technology is one of the most important factors that 
improve the economic growth of the Asian economies. 
One country can get new technology from the research and development 
itself, or it can acquire new production techniques from other countries. 
Borensztein et al. (1998) pointed that " FDI is an important vehicle for the transfer 
of technology, contributing relatively more to growth than domestic investment." 
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This project will focus on the method of obtaining new technology from the other 
countries to stimulate the economic performance of host countries and assume that 
Asian economies can get new technology from FDI. It means that if FDI is one of 
the main sources to get new technology in the Asian development process, and, 
therefore, Asian economies can continue high economic growth through attracting 
FDI. So the other purpose of this study will seek to find whether FDI is a key 
factor to promote Asian economic development, and, if it is, then the economic 
growth of Asian countries will continue in the future. 
On the other hand, if openness is an important factor to improve growth in 
Asian economies, and the more open the economy, the faster the growth, then we 
can hypothesize that the more open country, the faster it can catch up with the 
advanced country. So openness can accelerate the convergence rate. 
This study will try to use cross-section data to analyze the determinants of 
economic growth between 1980 and 1995 in the Asian economies. In the second 
part the different concepts of convergence are discussed. The empirical model is 
presented next, followed by a description of data sources. Then the paper will 
present empirical results, and conclude with a summary and recommendations. 
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CHAPTER 2 
Concepts of Convergence 
There are two concepts of convergence. One is conditional convergence. 
According to this concept, the lower the starting level of real per capita GDP, 
relative to the long-run or steady-state position, the faster the initial growth rate. 
This property derives from the assumption of diminishing returns to capital: 
economies that have less capital per worker (relative to their long-run capital per 
worker) tend to have higher rates of return and higher growth rates. The 
convergence is conditional because the steady-state levels of capital and output per 
worker depend on the saving rate, the growth rate of population, the position of the 
production function, the differences in government policies and the initial stocks 
of human capital -- characteristics that vary across economies. However, the key 
point is that the concept of conditional convergence has considerable explanatory 
power for economic growth across countries and regions. (Barro & Sala-I-Martin, 
plO). 
The neoclassical model predicts that each economy converges to its own 
steady state and that the speed of this convergence relates inversely to the distance 
from the steady state. In other words, the model predicts conditional convergence 
in the sense that a lower starting value of real per capita GDP tends to generate a 
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higher initial per capita growth rate, once we control for the determinants of the 
steady state. (Barro & Sala-I-Martin, p29-30) 
The other concept is that of absolute convergence. Poor economies tend to 
grow faster, in terms of real per capita GDP, than rich ones irrespective of other 
initial characteristics of their economies. (Barro & Sala-I-Martin, p26) 
Convergence apparent in cross-sectional correlation and regression between 
growth rates and initial per capita GDP is absolute convergence. If other 
conditional independent variables are included in the regression such as capital, 
the correlation is conditional. 
From figure 1, the growth rate of real per capita GDP from 1980 to 1995 
(shown on the vertical axis) has little relation with the 1980 level of real per capita 
GDP (shown on the horizontal axis). The relation appears slightly inverse. This 
regression confirms absolute convergence between 1980 and 1995 in Asian 
economies. 
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CHAPTER 3 
3 .1 Review of the Literature 
Helliwell (1992) used three different variables to measure openness in Asian 
economies after the 1960s: the non-tariff barriers, black market exchange 
premium, and the total value of import duties measured as a percentage of total 
merchandise imports. He found that "various measures of openness to imports 
contribute importantly to explain relative growth rates in Asia, with more open 
economies generally having significantly faster growth rates, even after allowing 
for differences in investment rates." He also noted that "investment rates in 
physical capital appear to be more important in explaining growth differences 
among the Asian economies, while education matters less." His paper emphasizes 
that trade, especially imports, has important effects on economic growth in Asian 
economies. He also points out that "Growth is not higher in the poorer Asian 
countries, even after allowing for difference in rates of investment in human 
capital and physical capital." His study only includes 11 Asian economies, so the 
small number of degrees of freedom may pose a problem concerning the validity 
of his conclusions. 
Barro ( 1997) used neoclassical growth theory to build his empirical model and 
suggested that initial per capita GDP, human capital, the ratio of government 
consumption to GDP, terms of trade change, democracy, and inflation rate are 
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important factors that influence the economic growth. The regressions use panel 
data for roughly one hundred countries observed from 1960 to 1990. The 
dependent variables are the growth rates of real per capita GDP over three periods: 
1965-75, 1975-85, and 1985-90. His empirical findings strongly support the 
general notion of conditional convergence. The second part of his study details the 
inteplay between economic development and democracy. He finds that at low 
levels of political rights, an expansion of these rights can stimulate economic 
growth. 
Borensztein, Gregorio & Lee ( 1998) follow Barro model and focus on the 
effect of foreign direct investment (FDI) on economic growth in a cross-country 
regression framework. They utilize data on FDI flows from industrial countries to 
69 developing countries over the period from 1970 to 1989. They suggest that 
"FDI is an important vehicle for the transfer of technology, contributing relatively 
more to growth than domestic investment." On the other hand, they examine the 
interaction between FDI and the stock of human capital. They find that "the higher 
productivity of FDI holds only when the host country has a minimum threshold 
stock of human capital." 
Dan & Loewy ( 1998) note that "the impact of tariff reductions is felt not only 
on the steady-state outcomes but on transitional behavior as well-- and not only on 
the growth effects but on the change in the individual output levels of countries." 
Their study suggests that free trade organizations, such as NAFT A and the World 
Trade Organization (WTO) could foster a disparity of incomes among countries. 
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They assume that "growth in per capita output is due to the accumulation of 
knowledge." On the other hand, they also point out that "the more open an 
economy, the greater the competitive pressures on it, and the greater the need for it 
to incorporate foreign knowledge into its production processes to be able to 
compete with foreign firms." Trade flows between countries, therefore, facilitate 
the diffusion of knowledge and spur the growth process. They use different 
scenarios to show different simulation results instead of using data to run 
regressions to test their hypothesis. Hence their paper emphasizes a more 
theoretical approach. 
Taylor (1996, NBER 5806) found that under the neoclassical open-economy 
factor accumulation model, capital and labor migration may be extended to 
include a moving frontier of a group of seven countries during 1870-1914. But he 
pointed out that "the analysis gives little role to human capital, trade, or 
technological catch-up as important convergence mechanisms in this group during 
the era studied." 
The Asian Development Bank noted that individual Asian developing 
economies have adopted different degrees of openness, and different country 
groups are characterized by varying degrees of openness in trade, investment, and 
factor flow. Trade openness is measured in its publication Emerging Asia. A fully 
closed economy scores zero and a fully open economy scores one. On this set of 
indexes, "East Asia scores 0.97, Southeast Asia scores 0.73, and South Asia scores 
0.06. The growth of the East and Southeast Asian countries has been particularly 
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strong until recently, reflecting their openness to trade." (Asian Development 
Outlook 1999, p23) 
The Bank suggests that free trade in goods and services can also lead to 
significant efficiency gains in resource allocation across trading countries. It can 
lead also to large dynamic gains by increasing incentives to innovate thereby 
enhancing growth and welfare in the global economy. The Asian Development 
Bank also pointed out that "foreign direct investment (FDI) is among the major 
forces propelling the globalization of world economy, and it is integral to the 
growth prospects of developing countries in the modem global economy." (Asian 
Development Outlook 1999, p26) 
FDI benefits the world economy in four ways: 
1) For the host country, FDI is an additional source of capital. By adding to 
domestic savings, it can help increase growth. 
2) If the return to capital is higher in the host country than in the source country, 
FDI will improve the international allocation of capital. 
3) FDI can serve as a vehicle for technology transfer. Multinationals often bring in 
new production technologies, which generate benefits for both host and source 
countries. 
4) FDI is the main instrument for promoting trade in banking, insurance, and 
telecommunications. (Asian Development Outlook 1999, p26) 
Most studies conducted on openness have focused on measuring the extent of 
tariff or non-tariff barriers rather than FDI. Helliwell considered openness to be an 
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important factor influencing economic growth in Asian countries, but his study 
was flawed by the limited number of countries used, only 11 economies. His 
model, moreover, does not include the effects of foreign direct investment and the 
ratio of imports and exports to GDP on economic growth. Borensztein et al take 
account of the effect of foreign direct investment but their model focuses on all 
developing countries, not specifically Asian economies, so we do not know if their 
finding that foreign direct investment is an important vehicle for transfer of 
technology can be applied to Asian countries. Since the studies of openness are of 
limited value, this project espouses a regression approach in its attempt to 
establish a relationship between openness policies and convergence, and focuses 
on the role ofFDI in stimulating growth in the Asian economies. 
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3 .2 Hypotheses 
Because one country can influence another country's growth through trade and 
investment, this study will use the ratio of the sum of exports and imports to GDP 
and the ratio of foreign direct investment to GDP as proxies for openness. The 
hypothesis of this study is that openness can stimulate the economic growth of 
developing Asian economies and allows them to catch up with economically 
advanced countries. It means that we expect the regression to reveal a positive 
relationship between openness and the growth of real per capita output. We also 
hypothesize that FDI is one of the main ways of incorporating new technology 
into the development process of Asian economies, such that they can continue 
their high-growth. Free trade, however, can lead to gains in resource allocation in 
trading countries, and it can lead to large gains by increasing incentives to 
innovate. 
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CHAPTER 4 
Theoretical model and method 
The particular model used in this study is based on an extended form of the 
Solow (1956, 57) growth model, as augmented by Mankiw and Weil (1992) to 
include human capital accumulation. We assume a Cobb-Douglas production 
function, so production at time t is defined by 
(4.1) Y(t) =K(tt H(t)P(A(t)L(t))'-a-p 
where Y is output, K is the stock of physical capital that depreciates at rate 0, L is 
labor, growing at rate n, H is the stock of human capital, and A is the level of 
technology that grows at the constant rate g. Let sk be the fraction of income 
invested in physical capital and sh the fraction invested in human capital. The 
fundamental differential equations of equation ( 4.1) are determined by 
(4.2) k(t ) = sky(t)- (n + g + o )k(t) 
( 4.3) h(t) = s11 y (t)- (n + g + o)h(t) 
where y = Y/AL, k = K/AL, and h = H/AL are quantities per effective unit of 
labor. 
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Mankiw & Weil ( 1992, p4 l 6- l 7) note that if a+p < 1, then there are 
decreasing returns to all capital. Equations (4.2) and (4.3) imply that the economy 
converges to a steady state. 
(4.4) ( 
1- p P JX1-a-P> k • = sk s,, 
n+g+8 
(4.5) ( 
a I-a JX1-a-P) h·= s,,s,, 
n+g+8 
Substituting (4.4) and (4.5) into the production function and taking the log of 
output per capita gives 
(4.6) ln[Y(t)]=lnA(O)+gt- a+/3 ln(n+g+o)+ a ln(sk) 
L~ 1-a-/J 1-a-/3 
/3 
+ ln(s,,) 
1-a- f3 
This equation shows how income per capita depends on population growth 
and accumulation of physical and human capital. It also incorporates the 
possibility of what Mankiw et al. call conditional convergence. It means that if 
each country begins at some output level that differs from its steady state level, 
there will be convergence towards the steady state growth path for that country. 
In addition, the Solow model makes quantitative predictions about the speed 
of convergence to steady state. Let y * be the steady-state level of income per 
effective worker given in equation ( 4.6), and let y(t) be the actual value at time t. 
Approximating around the steady state, the Solow model augmented for human 
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capital accumulation predicts that the speed of convergence of each country 
towards its steady state will be given by (Mankiw et. al., 1992, p422-23). 
(4.7) d ln(y(t)) = A.[ln(y •) - ln(y(t))] 
dt 
where 
'A= (n + g + S)(l-a-~), the convergence rate. 
Equation (4.7) implies that 
( 4.8) ln(y(t)) = (1-e-A!)ln(y *) + e-Ailn(y(O)) 
where y(O) is income per effective worker at initial level. Subtracting ln(y(O))from 
both sides, 
( 4.9) ln(y(t)) - ln(y(O)) = (1 - e-21)ln(y *) - (1 - e-A!)ln(y(O)) 
Substituting for y *: 
( 4.10) ln(y(t)) - ln(y(O)) = (1- e-Ai) a ln(s k) + (1 - e-AI) fJ ln(s h) 1-a-fJ 1-a-fJ 
-(1-e-A/) a+ fJ ln(n + g + o)-(1-e-Ai) ln(y(O)) 
1-a-fJ 
Thus, "in the Solow model the growth of income is a function of the 
determinants of the ultimate steady state and the initial level of income." (Mankiw 
e. al., 1992). According to Barro's stusy (1997, p8), the model can be represented 
as 
(4.11) * Gy = f(y, y) 
15 
where 
Gy : the growth rate of per capita output. 
y : the current level of per capita output. It is expected to have negative 
influence. From convergence theory, when an economy is at a higher 
level of current per capita output, its growth rate will be lower. 
y • : the long-term or steady-state level of per capita output. It is anticipated 
to have a positive effect. Because one country has higher long-term 
target, this country will adopt all kinds of policies to pursuit it. And 
then the growth rate will be higher. 
The growth rate of per capita output is diminishing in y for given y * and rising 
in y • for a given y. "The target value of y • depends on choice and environmental 
variables." (Barro 1997, p8). There are a lot of choice variables of the government 
sector. This study will focus on the openness policies, the ratio of government 
consumption expenditure to GDP, and human capital. The private sector's choices 
include investment, and fertility rates. 
This project will use cross-section data from 1980-1995 to identify the 
relationships that exist between the growth rate of per capita output, openness, and 
other explanatory variables. The empirical model is defined as follows: 
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(4.12) 
where 
ln[per GDP95]-ln[per GDP80] = Ao + A1x ln(per GDP80) 
+ A2 x HK + A3 x POP 
+ A4 x GOVERNMENT 
+ A5 x OPEN+ ~x INVEST 
ln[per GDP95]-ln[per GDP80]: growth rate of real per capita GDP. It is the 
dependent variable of this model. 
Per GDP 80: initial level of GDP. It is anticipated to have a negative 
influence in neoclassical model and it enters in the system in 
natural logarithmic form. The coefficient on the natural log 
of initial real per capita GDP has the interpretation of a 
conditional rate of convergence. 
OPEN: Openness. This paper will use the ratio of exports and imports to 
GDP, and the ratio of FDI to GDP to measure the openness. It is 
anticipated to have a positive influence on economic growth. 
HK: It represents the initial level of human capital 1• This paper will use 
gross second-level school enrollment ratio to measure human capital. 
This model predicts that countries with higher initial human capital 
1 This study uses the human capital stock in 1980 as the initial human capital. 
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will grow faster, so this variable is expected to have a positive effect 
on the growth of per capita output. 
POP: population growth rate. If the population is growing, then a portion of 
the economy's investment is used to provide capital for new workers 
rather than to raise capital per worker (capital deepening). It is 
expected to have a negative effect on growth in this model. 
GOVERNMENT: the ratio of government consumption expenditure to 
GDP. Because most of government consumption 
expenditure is personnel expenditure, this study assumes 
that government consumption expenditure does not 
improve productivity. The greater volume of 
nonproductivity government spending reduces the growth 
rate for a given starting value of GDP. It is anticipated to 
have a negative effect in economic growth. 
INVEST: the ratio of investment to GDP. Because increasing gross fixed 
capital formation raises the stock of physical capital, this can 
improve economic growth. It is expected to a have positive effect 
on economic growth in this model. 
A0: intercept term which measures the expected real per capita growth when all 
explanatory variables are equal to zero. 
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A1, 2, .... , 6: partial regression coefficients which give the expected change in growth 
rate of real per capita GDP as a result of one-unit change in an individual 
explanatory variable for given values of the other independent variables. 
i::: error term with 0 expected value. 
This project will apply the ordinary least squares (OLS) method using a cross 
section of 32 Asian economies during the 1980-95 time period to assess the 
conditional convergence and observe the relationship between the growth rate of 
per capita output and choice and environmental variables in Asian economies. 
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CHAPTER 5 
Data Sources 
To test the empirical model, we run a sample of 32 Asian countries. Since 
some of the countries that have no statistical data in 1980, this study uses those 
from another year as early as possible that we can find for them. And for those that 
have no data in 1995, we use data available from the recent year. Since we are not 
variable to find the government consumption data for Myanmar, the regressions 
including the ratio of government consumption expenditure to GDP contain only 
31 observations. Singapore and People Republic of China do not count exports 
and imports separately in their national account. So the regressions including the 
ratio of the sum of imports and exports to GDP only contain 30 observations. 
Thus, if the regressions include both the ratios of government consumption 
expenditure to GDP, and the sum of exports and imports to GDP, they contain 
only 29 observations. Appendix 1 shows the economies included in this paper and 
years in which data are available for the variables used in this model. 
The major data sources are the International Financial Statistics Yearbook 
1998 published by the International Monetary Fund and Statistics Yearbook I 993 
published by UNESCO. Taiwan's statistical data comes from the Taiwan 
Statistical Data Book 1998 published by the Council for Economic Planning and 
Development. We used the GDP deflator to calculate the real per capita GDP in 
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most Asian Economies, except Bhutan (1980), Israel (1980), Qatar (1980, 1995), 
and the United Arab Emirates (1995). For these countries, real per capita GDP is 
calculated using the consumer price index. 
In general, economists consider that economic growth a real process rather 
than just a monetary process, so the dependent variable of this empirical model is 
real per capita GDP. The explanatory variables including population growth rate, 
initial real per capita GDP, and the ratio of second-level school enrolment are in 
real terms. Since it is not easy to find the real ratios of FDI to GDP, government 
consumption expenditure to GDP, the sum of imports and exports to GDP, and 
gross fixed capital formation to GDP, we use the nominal ratios in our regressions. 
However, if we use the same index of prices to deflate the nominal term, there is 
no difference between nominal ratios and real ratios. For example, it is impossible 
to find the price index of FDI, so if we use the GDP deflater to transfer the 
nominal FDI to real term, this process should make no difference between real 
ratio ofFDI to GDP and nominal ratio ofFDI to GDP. 
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Table 5 .1 Explanation and Source of Data 
Item Explanation Data source 
Per GDP95 Real per capita GDP in International Monetary Funds 
(U. S. dollars) 1995 = [(nominal GDP I ( 1998), International Financial 
population)] I exchange rate Statistics Yearbook 1998. HG 
(country's currency per U. 61. I 57. 1998. 
S. dollar I GDP deflator 
xlOO 
Per GDP80 Real per capita GDP in International Monetary Funds 
(U. S. dollars) 1980 = [(nominal GDP I (1998), International Financial 
population)] I exchange rate Statistics Yearbook 1998. HG 
(country's currency per U. 61. I 57. 1998. 
S. dollar I GDP deflator 
xlOO 
POP Total population m the International Monetary Funds 
(million midyear estimates. ( 1998), International Financial 
persons) Statistics Yearbook 1998. HG 
61. I 57. 1998. 
CG/GDP The ratio of nominal International Monetary Funds 
(%) government consumption to (1998), International Financial 
nominal GDP Statistics Yearbook 1998. HG 
61. I 57. 1998. 
HK Human capital. This study Unesco. Statistical Yearbook 
(%) uses the gross second-level 1993. Table 3.2. Ref HA 40. 
school enrolment ratios to U521x. 1993 
proxy the human capital. 
22 
INVEST 
(%) 
OPEN 
l.FDI I GDP 
(%) 
Table 5.1 Explanation and Source of Data (continue) 
The ratio of nominal gross International Monetary Funds 
fixed capital formation to (1998), International Financial 
nominal GDP. Statistics Yearbook 1998. HG 
61. I 57. 1998. 
Openness. There are two 
methods to measure 
openness. 
The ratio of foreign direct International Monetary Funds 
investment to nominal (1998), International Financial 
GDP. Statistics Yearbook 1998. HG 
61. I 57. 1998. 
2. (EX + IM) I The ratio of exports and 
GDP imports of goods and 
International Monetary Funds 
(1998), International Financial 
Statistics Yearbook 1998. HG 
61. I 57. 1998. 
(%) services to nominal GDP 
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ChAPTER 6 
Empirical results 
The purpose of our empirical model is to estimate the effects of openness on 
economic growth, and to investigate the conditional convergence. The results of 
regression 6.1 use the framework of equation 4.12 and apply to a cross-section 
data of 31 Asian economies. The dependent variable is real per capita GDP growth 
rate. The empirical results are as follows2: 
Regression 6.1 
ln(real per capita GDP95) - ln(real per capita GDP80) 
= 2.1782 - 0.6268 x ln(initial real per capita GDP) 
(1.4353) (-3.2571) 
+ 0.0370 x school enrolment ratio 
(3.1699) 
+ 0.0078 x[(FDl/GDP)95-(FDI/GDP)80] 
(0.0823) 
-0.4143 x [ln(POP95)-ln(POP80)] 
(-1.0152) 
+ 0.0466 x[(CG/GDP)95+(CG/GDP)80]/2 
(1.3222) 
2 T-statistics are in parentheses. 
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(6.1) 
- 0.0016 x[(I/GDP)95 - (I/GDP)80] 
(-0.0514) 
R2 = 0.4282 
R2 = 0.2852 
F = 2.9954 
Estimation method: OLS 
(ordinary least squares) 
n (number of observations) = 31 
An F-test3 of 2.9954 in regression 6.1 is statistically significant at 3 percent 
level. This is highly significant as long as the assumptions for the multiple linear 
regression model have been met. The R2 (coefficient of determination) andR 2 
(adjusted coefficient of determination) are 0.4282 and 0.2852, respectively. It 
means the independent variables in this model taken together could explain less 
than 50 percent of the variation in the dependent variable. 
Most of the coefficient signs are consistent with the hypothesis of the 
theoretical model except the average ratio of government consumption to GDP 
and the change in the ratio of gross fixed capital formation to GDP, but they are 
not significant at 5 percent level. 
For given values of other independent variables, the empirical result of the 
impact of initial real per capita GDP is consistent with the hypothesis predicted by 
3 The F-test is used to verify the null hypothesis, Ho: P1=j3i= ... =13k=O. If the F statistic is greater 
than critical value, we reject the null hypothesis. It means that not all of the estimate 
coefficients of the regression are equal to zero. If the F-test is not statistically significant, the 
regression model has specification problems. 
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the neoclassical model of a negative relationship between growth and initial real 
per capita GDP. The coefficient on the natural logarithm of initial real per capita 
GDP has the interpretation of a conditional rate of convergence. If the other 
explanatory variables are held constant, the Asian economies tend to approach 
their long-tern position at the rate indicated by the magnitude of the coefficient. 
The estimated coefficient from regression 6.1 is -0.6268 and highly significant at 
the 1 percent level. This implies a conditional rate of convergence of 62.7 percent 
during a period of fifteen years. This conditional convergence rate is larger than 
the estimated coefficient of Barro's study. Barro points that "it would take the 
economy twenty-seven years to get halfway toward the steady-state level of output 
and eighty-nine years to get 90 percent of the way." On the other hand, it means 
that the conditional convergence rate of Asian economies is greater than the 
average rate of conditional convergence. And the value of coefficient estimate is 
similar to that of the Helliwell's results (1992). 
From the regression results, initial human capital shows a significantly 
positive effect on growth. This is different from the finding of Helliwell's(l992) 
that "education matters less" (p.13). This study uses the second-level school 
enrolment ratio as a proxy for human capital. The estimated coefficient on this 
independent variable in regression 6.1 is 0.0370 and significant at the 1 percent 
level. It means that an extra 1 percent of second level school enrolment ratio in the 
initial year is estimated to raise the growth rate by 3. 70 percentage points during a 
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period of fifteen years. This finding suggests that human capital plays an 
important role in the development process in Asian economies. 
A value of -0.4143 for the estimated coefficient on population growth rate 
shows that a 1 % increase in population growth will reduce economic growth by 
0.41 %. It means that if the population grows, then a portion of the economy's 
investment is used to provide capital for new workers rather than to raise capital 
per worker. For this reason, a higher rate of population growth has a negative 
effect on the steady-state level of output per worker. Although, the sign agrees 
with our hypothesis, it is not significant. 
The estimated coefficient on the average ratio of government consumption 
expenditure to GDP shows a positive effect on economic growth. This result is 
inconsistent with our assumption that big government is bad for growth. This is 
not a significant variable. Because a major part of government consumption 
expenditure is for personnel4, this cannot enhance economic development. 
The coefficient estimate on the change in the ratio of gross fixed capital 
formation to GDP is found to have an unexpected sign and this variable is not 
significant at 10 percent level. 
The result of the change in the ratio of FDI to GDP indicates that increasing 
this ratio has a positive effect on the real per capita GDP growth, but it is not 
significant at 5 percent level. According to Beronsztein et al ( 1998) study, the 
4 For example, in Taiwan, the ratio of personnel expenditure to total government consumption 
expenditure was 67.4% in 1995. In the long run, the ratio is above 50%. 
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effect of FDI on economic growth rate depends on the stock of human capital 
available in the host economy. So including the interaction between FDI and 
human capital can improve the overall performance of the regression. The 
specification in regression 6.2 will take this into account. 
From the correlation coefficient matrix, if any two of the independent 
variables are more highly correlated with each other than each one separately with 
the dependent variable, multicollinearity5 is severe enough to be a problem. 
The correlation coefficient between school enrolment ratio and initial real per 
capita GDP is 0.41174, but the correlation coefficient between real per capita GDP 
growth rate and initial real per capita GDP is -0.32833 and the correlation 
coefficient between real per capita GDP growth rate and school enrolment ratio is 
0.33569. Because the correlation coefficient of initial real per capita GDP and 
school enrolment ratio is both greater than the absolute value of the correlation 
coefficients between initial real per capita GDP and real per capita GDP growth 
rate, and school enrolment ratio and real per capita GDP growth rate, 
multicollinearity is severe enough to be a problem. 
An absolute value of -0.25064 for correlation coefficient between initial real 
per capita GDP and [(fdi/gdp)95-(fdi/gdp)80] is greater than 0.19827 {the 
5 If there exist muliticollinearity problem in regression model, this violates the standard 
assumption for the multiple linear regression model that independent variables are not linearly 
related to one another. A violation of this assumption, the coefficients estimated by OLS are 
imprecise. This will result in very large standard errors for the coefficient estimates, and thus wi ll 
suggest statistical insignificance when in fact there is statistical significance. 
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correlation coefficient between [(fdi/gdp)95-(fdi/gdp)80] and real per capita GDP 
growth rate}. 
And the correlation coefficient between [(cg/gdp)95+(cd/gdp)80]/2 and 
[ln(pop95)-ln(pop80)] is 0.23424 greater than 0.15774 {correlation coefficient 
between [(cg/gdp)95+(cd/gdp)80]/2 and real per capita GDP growth rate} , and 
0.09605 { correlation coefficient between [ln(pop95)-ln(pop80)] and real per 
capita GDP growth rate}. Multicollinearity is severe enough to be a problem. 
In particular, the correlation coefficients between the change in the ratio of 
gross fixed capital formation to GDP and the other explanatory variables (the 
absolute value of the row 7) are relatively greater than the correlation coefficient 
between the change in the ratio of gross fixed capital formation to GDP and the 
real per capita GDP growth rate (-0.00584), and the correlation coefficients 
between the dependent variable (real per capita GDP growth rate) and the other 
explanatory variables - the absolute value of column 1, except for the change in 
the ratio of government consumption to GDP and population growth rate. It 
means the correlation coefficient between [(i/gdp)95-(i/gdp)80] and [ln(pop95)-
ln(pop80)] is 0.01235 and less than 0.09605 {the correlation coefficient between 
[ln(pop95)-ln(pop80)] and real per capita GDP growth rate} but greater than the 
absolute value of -0.00584 {the correlation coefficient between [(i/gdp)95-
(i/gdp)80] and real per capita GDP growth rate}. And the correlation coefficient 
between [(i/gdp)95-(i/gdp)80] and [(cg/gdp)95+(cd/gdp)80]/2 is 0.04972 and less 
than 0.15774 {the correlation coefficient between [(cg/gdp)95+(cd/gdp)80]/2 and 
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real per capita GDP growth rate} but greater than the absolute value of -0.00584 
{the correlation coefficient between [(i/gdp)95-(i/gdp)80] and real per capita GDP 
growth rate}. 
Table 6.1 Correlation Coefficient Matrix 
Column Column Column Column Column Column Column 
1 2 3 4 5 6 7 
Real per Initial School (fdi/gdp) ln(pop95) [(cg/gdp [(i/gdp) 
capita real per enrolme 95-
- )95+(cg/ 95-
GDP capita nt (fdi/gdp) ln(pop80) gdp)80]/ (i/gdp)8 
growth GDP 80 2 O] 
rate 
Row Real per 1 
1 capita GDP 
growth rate 
Row Initial real -0.32833 1 
2 per capita 
GDP 
Row School 0.33569 0.41174 1 
3 enrolment 
Row (fdi/gdp)95- 0.19827 -0.25064 0.06693 1 
4 (fdi/gdp)80 
Row ln(pop95)- 0.09605 -0.32444 0.02288 0.06805 1 
5 ln(pop80) 
Row [(cg/gdp)95+ 0.15774 0.04887 0.02956 -0.00558 0.23424 1 
6 ( cg/gdp )80]/ 
2 
Row (i/gdp)95- -0.00584 -0.36906 -0.41276 0.24498 0.01235 0.04972 1 
7 (i/gdp)80 
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The other correlation coefficients in row 7 is relatively higher than those in 
column 1 in Table 6.1 (The absolute value of -0.36906 is greater than the absolute 
values of -0.32833 and -0.00584; the absolute value of -0.41276 is larger than 
0.33569 and the absolute value of -0.00584; and 0.24498 is greater than 0.19827 
and the absolute value of -0.00584). So the change in the ratio of gross fixed 
capital formation to GDP may be the main source of multicollinearity. 
This study uses the White Test to verify the assumption that the error terms 
have constant variance. The F statistic of the White Test in regression 6.1 is 
1.8812 and significant at 11 percent level. It means that the variance of the error 
terms may be not constant. The main effects of the heteroscedasticity are that 
parameter estimates are unbiased but inefficient, standard errors of coefficients are 
underestimated, and t-ratios are unreliable. 
Because there are several statistical problems in regression 6.1, we try to 
revise the empirical model and take the interaction of foreign direct investment 
and human capital into account. According to Beronsztein et al (1998), the 
significance of the interaction term may be the result of the omission of other 
relevant factors. It is necessary to include the FDI/GDP ratio and school enrolment 
ratio individually. So the specification of regression 6.2 includes the interaction 
between the ratio of FDI to GDP and human capital to improve the overall 
performance of the regression. The sample regression model, as revised, is as 
follows: 
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Regression 6.2 
ln(real per capita GDP95) - ln(real per capita GDP80) 
= 2.6789 - 0.6942 x ln(initial real per capita GDP) 
(1.8066) (-3.6831) 
+ 0.0465 x school enrolment ratio 
(3.7419) 
- 0.7699 x[(FDI/GDP)95-(FDI/GDP)80] 
(-1.7072) 
(6.2) 
+ 1.2351 x {Human Capital x[(FDI/GDP)95-(FDI/GDP)80]/100} 
(1.7602) 
- 0.4506 x [ln(POP95)-ln(POP80)] 
(-1.1497) 
+ 0.0239 x[(CG/GDP)95+(CG/GDP)80]/2 
(0.6606) 
+ 0.0316 x((I/GDP)95 - (I/GDP)80] 
(0.8964) 
R
2
= 0.3427 
F = 3.2345 
Estimation method: OLS 
n = 31 
An F-test of 3.3245 in regression 6.2 shows statistical significance at the 1 
percent level and this value is higher than that in regression 6.1. The R2 and R2 are 
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0.4961 and 0.3427, respectively. These values are also higher than those m 
regression 6.1. 
All of the coefficient signs are consistent with the hypothesis of the theoretical 
model, except the average ratio of government consumption to GDP but it is not 
significant at 10 percent level. 
The estimated coefficient of initial real per capita GDP in regression 6.2 is 
-0.6942 and this variable is highly significant at the 1 percent level. This value is a 
little bit larger than that in regression 6.1 . It is also consistent with the hypothesis 
that there exists conditional convergence in Asian economies. 
A value of 0.0465 is obtained for the estimated coefficient on human capital in 
regression 6.2, and this variable is significant at the 1 percent level. This value is 
greater than that in the regression 6.1. This finding also suggests that human 
capital plays an important role in the development process of Asian economies. 
The sign of the estimated coefficient on population growth rate is consistent 
with our hypothesis, but this variable is not significant at the 5 percent level. 
The sign of the estimated coefficient on the average ratio of government 
consumption expenditure to GDP is the same as that in regression 6.1 , i.e., it 
shows a positive effect of this variable on economic growth. This finding still is 
inconsistent with our hypothesis and is not significant. 
A positive coefficient estimate is found for the interaction between the ratio of 
FDI to GDP and the school enrolment ratio and this variable is statistically 
significant at the 9 percent level. The coefficient estimate on the FDI/GDP ratio is 
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negative and this variable is significant at the 10 percent level, while the sign of 
the coefficient on the interaction term is positive and the latter variable is also 
significant at the 10 percent level. This result is consistent with Beronsztein et al's 
finding that the effect of FDI on economic growth is dependent on the level of 
human capital available in the host economy. 
On the other hand, the sign of the estimated coefficient on the change in the 
ratio of gross fixed capital formation to GDP becomes positive. This finding is 
consistent with the hypothesis of this model. But the variable is not significant at 
the 5 percent level. 
The F-statistic of the White test in regression 6.2 is 1.6089 and significant at 
the 18 percent level. It seems that heteroscedasticity is not severe to be a problem. 
Generally speaking, the estimated results in regression 6.2 are better than 
those in regression 6.1 , but multicollinearity still exists in the specification of 
regression 6.2. And some variables, such as population growth rate, government 
consumption expenditure, and investment, are not significant at the 5 percent 
level. In the following section, we will try to revise the regression model and re-
estimate it. 
From the correlation coefficient matrix (table 6.1), we suspect that the change 
m the ratio of gross fixed capital formation to GDP is the main source of 
multicollinearity, so we try to drop it from the model and re-estimate the latter. 
The results are shown in table 6.2. 
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Regression 6.3 
The difference in model specification between regressions 6.3 and 6. l is that 
regression 6.3 drops one explanatory variable -- the change in the ratio of gross 
fixed capital formation to GDP. We find that the estimated coefficients of the 
explanatory variables in regressions 6.3 are similar to those from the results of 
regression 6.1. But the adjusted coefficient of determination increases from 0.2852 
in regression 6.1 to 0.3138. The P-value of the F-test also improves from 3% in 
regression 6.1 to 1 %. The conditional convergence still exists and human capital is 
an important factor influencing economic growth. The importance of the openness 
index is consistent with our hypothesis but this variable is insignificant at the 5 
percent level. 
Regression 6.4 
The difference in model specification between regressions 6.4 and 6.2 is that 
regression 6.4 omits the change in the ratio of gross fixed capital formation. And 
the difference between regression 6.4 and 6.3 is that regression 6.4 considers the 
interaction term between human capital and FDI. 
The estimated coefficients of initial per capita GDP (-0.7018), school 
enrolment ratio (0.0410), and population growth rate (-0.4660) are similar to those 
in regression 6.2. But the coefficient of the ratio of government consumption 
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expenditure to GDP is 0.0327. Although the value of its t-statistic increases from 
0.6606 in regression 6.2 to 0.9422, this variable is still insignificant at the 5 
percent level. 
A value of 0.8986 is found for the coefficient estimate of the interaction term 
between human capital and FDI, but this variable is not significant. 
Because the sign of the coefficient on the ratio of government consumption to 
GDP from regression 6.1 to regression 6.4 is inconsistent with our expectation and 
the variable is insignificant at the 10 percent level, we decide to omit this 
explanatory variable. The estimated results are shown in regression 6.5. 
Regression 6.5 
The difference in model specification between regressions 6.5 and 6.4 is that 
the regression 6.5 omits the ratio of government consumption expenditure to GDP. 
Comparing the results of regressions 6.5 and 6.4, we find that the estimated 
coefficient of initial real per capita GDP (-0.7035) and human capital (0.0408) are 
similar to those from regression 6.4. The estimated coefficient of population 
growth decreases from - 0.4660 in regression 6.4 to -0.3865 in regression 6.5. 
On the other hand, the estimated coefficients of the interaction term between 
human capital and FDI, and FDI alone are higher than those in regression 6.4. A 
value of 1.0541 is found for the coefficient of the interaction term and this variable 
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is significant at the 7 percent level. And the estimated coefficient of the ratio of 
FDI to GDP is -0.6378 and this variable is significant at the 8 percent level. 
Table 6.2 Regression Results 
Regression number 
6.3 6.4 6.5 
Independent Coefficient 
Variable (t-ratio) 
Constant 2.1550 2.8702 3.4207 
(1.5179) (l.9641) (2.5571) 
In (real per capita GDP80) -0.6250 -0.7018 -0.7035 
(-3.3732) (-3.7430) (-3.8632) 
School enrollment ratio 0.0372 0.0410 0.0408 
(3.4528) (3.8006) (3.8641) 
ln(POP95)-ln(POP80) -0.4125 -0.4660 -0.3865 
(-1.0354) (-1.1951) (-1.0386) 
[(CG/GDP)95+(CG/GDP)80]/2 0.0464 0.0327 
(1.3510) (0.9422) 
(FDI I GDP)95-(FDI/GDP)80 0.0066 -0.5451 -0.6378 
(0.0735) (-1.4613) (-1.8116) 
{[(FDI/GDP)95-(FDI/GDP)80] 0.8986 1.0541 
x school enrolment}/100 (1.5220) (1.8836) 
R2 0.4281 0.4785 0.4582 
R2-adjusted 0.3138 0.3481 0.3540 
F statistic 3.7432 3.6697 4.3969 (P-value) (0.0115) (0.0100) (0.0049) 
Number of observations 31 31 32 
Estimation method OLS OLS OLS 
1. The F statistics of White test in regression 6.3 is 1.7574 and significant at 14 percent level. 
This suggests that the model is not heteroscedastic. 
2 The F statistics of White test in regression 6.4 is 1.1690 and significant at 37 percent level. 
This suggests that the model is not heteroscedastic. 
3 The F statistics of White test in regression 6.5 is 1.4477 and significant at 23 percent level. 
This suggests that the model is not heteroscedastic. 
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From regression 6.1 to 6.5, we use the ratio of FDI to GDP as a proxy for 
openness. The empirical results show that FDI is an important factor stimulating 
growth and the effect of FDI on economic growth depends on the level of human 
capital available in the host country. If one country has a higher stock of human 
capital, it can acquire new technology through attracting foreign direct investment 
and this in tum will spur economic growth. 
In the following section, we will use the ratio of imports and exports to GDP 
to represent a country's openness in terms of trade. The empirical results of 
regressions 6.6 and 6.7 are shown in table 6.3 . 
Regression 6.6 
The difference in model specification between regressions 6.6 and 6.1 is that 
regression 6.6 uses the ratio of imports and exports to GDP as a proxy of openness 
instead of using the ratio ofFDI to GDP. 
An F-test of 3.5179 in regression 6.6 indicates that the overall model is 
significant at the 1 percent level. The value of R2 increases from 0.2852 in 
regression 6.1 to 0.3505. The model after changing the openness index seems to 
explain slightly more of the variation in the real per capita GDP growth rate. 
Most of the coefficient signs are consistent with the hypothesis of the 
theoretical model, except the average ratio of government consumption to GDP 
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and ratio of exports and imports to GDP, but these variables are not significant at 
the 5 percent level. 
The estimated coefficient of initial real per capita GDP in regression 6.6 is 
- 0.6866 and this variable is highly significant at the 1 percent level. This value is a 
little larger than that in regression 6.1. This finding also conforms to the 
hypothesis that there exists conditional convergence in Asian economies. 
A value of 0.0385 is found for the estimated coefficient on human capital in 
regression 6.6 and this variable is significant at the 1 percent level. This value is 
greater than that in regression 6.1. This finding also suggests that human capital 
plays an important role in the development process of Asian economies. 
The sign of the estimated coefficient on population growth rate is consistent 
with our hypothesis, but the variable is not significant at the 5 percent level. 
The sign of the estimated coefficient on the average ratio of government 
consumption expenditure to GDP is the same as that in regression 6.1 , showing its 
positive effect on economic growth. This finding is inconsistent with our 
hypothesis. 
The sign of the estimated coefficient on the change in the ratio of gross fixed 
capital formation to GDP is positive (0.0078). This is consistent with the 
hypothesis of this model. But the variable is not significant at the 5 percent level. 
The coefficient for the ratio of imports and exports to GDP is found to have an 
unanticipated sign and this variable is not significant at the 5 percent level. 
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Table 6.3 Regression results 
Regression number 
6.61 6.72 6.83 6.94 
Independent Coefficient 
Variable (t-ratio) 
Constant 2.4170 2.4928 2.5754 2.9624 
(1.5979) (1.7211) (2.0496) (2.3834) 
In (real per capita GDP80) -0.6866 -0.6965 -0.5839 -0.6626 
(-3.6977) (-3.9301) (-3.3760) (-3.7890) 
School enrollment ratio 0.0385 0.0379 0.0341 0.0393 
(3.4906) (3.6053) (3.1441) (3.5677) 
ln(POP95)-ln(POP80) -0.5331 -0.5153 
(-1.1491) (-1.1491) 
[(CG/GDP)95+(CG/GDP)80]/2 0.0565 0.0583 
(1.5321) (1.6477) 
[(I/GDP)95-(I/GDP)80] 0.0078 
(0.2392) 
[(EX+IM)/GDP]95 - -0.0005 0.0005 0.0007 0.0045 
[(EX+IM)/GDP]80 (-0.0498) (0.0596) (0.1054) (0.6380) 
(FDI I GDP)95-(FDI/GDP)80 0.0473 -0.5623 
(0.5071) (-1.4357) 
{[(FDI I GDP)95-(FDl/GDP)80] 0.9871 
x school enrolment}/100 (l.5996) 
R1 0.4896 0.4883 0.4109 0.4677 
R2-adjusted 0.3505 0.3771 0.3167 0.3568 
F statistics 3.5179 4.3900 4.3601 4.2173 (P-value) (0.0136) (0.0059) (0.0082) (0.0068) 
Number of observations 29 29 30 30 
Estimation method OLS OLS OLS OLS 
1 The F statistics of White test in regression 6.6 is 1.2937 and significant at 31 percent level. This 
suggests that the model is not heteroscedastic. 
2 The F statistics of White test in regression. 6. 7 is 1.0687 and significant at 43 percent level. This 
suggests that the model is not heteroscedastic. 
3 The F statistics of White test in regression 6.8 is 2.4111 and significant at 5 percent level. 
4 The F statistics of White test in regression 6.9 is 1.6271 and significant at 17 percent level. This 
suggests that the model is not heteroscedastic. 
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The F statistic of the White test in regression 6.6 is 1.2937 and significant at 
the 31 percent level. The variances of the error terms are the same. 
From the correlation coefficient matrix shown in table 6.4, we find that 
Multicollinearity problem still exists in the specification of regression 6.6. And 
population growth rate, government consumption expenditure, investment, and 
openness are not significant at 5 percent level. In the following section, we will try 
to revise the regression model and re-estimate it. 
Table 6.4 Correlation Coefficient Matrix 
(Using the ratio of imports and exports to GDP as a proxy of openness) 
Column Column Column 3 Column Column Column Column 
1 2 4 5 6 7 
Real per Lnitial real School (ex+im/gd ln(pop95)- [(cg/gdp) [(i/gdp)9 
capita per capita enrolment p)95- ln(pop80) 95+(cg/g 5-
GDP GDP (ex+im/gd dp)80)/2 (i/gdp)80 
growth p)80 ] 
rate 
Row Real per capita I 
1 GDP growth 
rate 
Row Initial real per -0.36185 1 
2 capita GDP 
Row School 0.32759 0.41401 1 
3 enrolment 
Row (ex+im/gdp)95- -0.12194 0.02838 -0.22630 I 
4 ( ex+im/gdp )80 
Row ln(pop95)- 0.08943 -0.34076 0.0 1932 -0.53882 I 
5 ln(pop80) 
Row [(cg/gdp)95+(cg 0. 19884 0.05010 0.04448 -0.35337 0.246 1 I 1 
6 /gdp)80]/2 
Row (i/gdp)95- 0.02961 -0.34663 -0.40797 0.37440 0.02282 0.02785 I 
7 (i/gdp)80 
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From the correlation coefficient matrix (Table 6.4), we suspect that the change 
in the ratio of gross fixed capital formation to nominal GDP is the main source of 
multicollinearity, so we drop this variable and re-estimate the model. The results 
are shown in regression 6.7. 
Regression 6.7 
The difference in model specification between regressions 6.7 and 6.6 is that 
regression 6. 7 omits an explanatory variable - the change in the ratio of gross fixed 
capital to GDP. Comparing the results of regressions 6.7 and 6.6, we find that the 
value of R2 increases from 0.3505 in regression 6.6 to 0.3771. The model, after 
we omit the change in the ratio of gross fixed capital formation, seems to explain 
slightly more of the variation in the real per capita GDP growth rate. 
The absolute value of the estimated coefficient for the initial real per capita 
GDP increases slightly while the estimated coefficients for human capital and 
population growth rate decrease slightly. The sign for the ratio of imports and 
exports to GDP becomes consistent with our hypothesis. The estimated coefficient 
increases from -0.0005 in regression 6.6 to 0.0005 in regression 6.7. But this 
variable is still not statistically significant. 
Because population growth rate is insignificant at the 5 percent level and the 
empirical result of the impact of the ratio of government consumption to GDP is 
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inconsistent with our hypothesis, we revise the model specification and re-estimate 
it. The empirical results are shown in regression 6.8 and 6.9. 
Regression 6.8 
The difference in model specification between regressions 6.8 and 6.7 is that 
we consider both openness indexes - the ratio of FDI to GDP, and the ratio of 
imports and exports to GDP -- but omit population growth rate and government 
consumption expenditure. 
An F-test statistic of 4.3601 in regression 6.8 indicates that the overall model is 
significant at the 0.8 percent level. The value of R2 decreases from 0.3771 in 
regression 6.7 to 0.3167. 
All of the coefficient signs are consistent with the hypothesis of the theoretical 
model. The estimated coefficient of initial real per capita GDP in regression 6.8 is 
- 0.5839 and this variable is highly significant at the 1 percent level. This finding 
also conforms to the hypothesis that there exists conditional convergence in Asian 
economies. 
A value of 0.0341 is found for the estimated coefficient on human capital in 
regression 6.9 and this variable is significant at the 1 percent level. This finding 
also suggests that human capital plays an important role in the development 
process in Asian economies. 
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The signs for the ratios of imports and exports to GDP, and FDI to GDP are 
consistent with our hypothesis but these two variables are not significant at the 5 
percent level. 
The value of the F statistic of the White test in regression 6.8 is 2.4111 and the 
overall significant at the 5 percent level. The variances of the error terms are not 
constant, so heteroscedasticity may be severe. 
Regression 6.9 
The difference in model specification between regressions 6.9 and 6.8 is that 
we consider the interaction between FDI and human capital, and FDI alone. 
Comparing the results of regressions 6.9 and 6.8, we find that the value of R2 
increases from 0.3167 in regression 6.8 to 0.3568. The model, after we include the 
interaction between FDI and human capital, seems to explain slightly more of the 
variation in the real per capita GDP growth rate. 
All of the absolute values of the estimated coefficients in regression 6.9 are 
slightly higher than those from regression 6.8. The estimated coefficient of initial 
real per capita GDP is - 0.6626 and this variable is highly significant at the 1 
percent level. This value is also a little higher than that in regression 6.1. This 
finding is consistent with conditional convergence. 
A value of 0.0393 is found for the estimated coefficient on human capital in 
regression 6.9 and this variable is significant at the 1 percent level. This finding 
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also suggests that human capital is an important factor spurring economic growth 
in Asian economies. 
The estimated coefficient of the ratio of exports and imports to GDP is 
0.0045, while the value of the t-statistic increases from 0.1045 in regression 6.8 to 
0.6380 in regression 6.9. But this variable is still insignificant at the 5 percent 
level. 
A value of 0.9871 is found for the estimated coefficient on the interaction 
between FDI and human capital in regression 6.9 and this variable is significant at 
the 12 percent level. The estimated coefficient of the ratio of FDI to GDP is 
-0.5623 and this variable is significant at the 16 percent level. This finding shows 
that the effect on economic growth is dependent on the level of human capital 
available in the host countries. It means that if the human capital is relatively 
higher in the host economy, it can get acquire technology through attracting 
foreign direct investment, and this in tum will improve economic performance. 
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CHAPTER 7 
Conclusions and Suggestions 
In order to verify the effects of openness on economic growth in Asian 
economies, this study uses the ratio of foreign direct investment to GDP, and the 
ratio of imports and exports to GDP as proxies of openness. The dependent 
variable in various regressions is the growth rate of real per capita GDP, but 
different explanatory variables are used in various regressions. The independent 
variables in the various regressions show collinearity with one another. As a result 
of multicollinearity, in some cases, the coefficient estimates of different variables 
are found to have both unexpected signs and low absolute values for the t-
statistics. It is important to note that growth is faster in those Asian countries that 
are more open to foreign direct investment and international markets. The 
evidence linking openness and diffusion of knowledge for Asian economies seems 
strong enough to illustrate that, through attracting foreign direct investment, they 
can still pursue economic growth in the future. 
Many conclusions can be drawn from the results of the present study: First, 
the evidence in this paper has confirmed that openness has improved economic 
growth in Asian economies. This is consistent with the findings of Helliwell's 
study. Second, the effect of FDI on economic growth is dependent on the level of 
human capital available in the host economy. There is a strong positive interaction 
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between FDI and the second-level school enrolment ratio (the proxy for human 
capital). Third, human capital is a key factor to influence economic growth in 
Asian economies. This finding is different from the conclusion in Helliwell 's 
paper. Fourth, there exists conditional convergence in Asian countries. This 
finding is also different from Helliwell's study. It is also important to note that the 
ratio of government consumption expenditure in all specified regressions exerts a 
positive impact on growth. This is inconsistent with our hypothesis that big 
government is bad for growth. 
Finally, the results in this paper suggest some directions for future study. This 
study begins with the hypothesis that opening domestic markets will have a 
significant positive impact on Asian economic growth, and the lower the starting 
level of real per capita GDP, relative to the long-term position, the faster the 
growth rate. The overall findings do indeed support that openness can stimulate 
economic growth and that there is conditional convergence in Asian economies. 
However, the presence of multicollinearity raises some doubt concerning the 
reliability of the estimates. In particular, the multicollinearity between initial real 
per capita GDP and initial human capital is severe to be a problem. So a different 
variable may be used as a proxy for human capital in place of the second-level 
school enrolment ratio. 
There is substantial variance from one decade to the next in the ranking of 
growth rates across countries, but there is much more stability in the country 
characteristics used to explain differences in growth rate. So cross-sectional data 
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might be not good to estimate the effect of openness on economic growth and may 
have little predictive power for future growth. As stated by Helliwell, "the risk 
needs to be assessed carefully before attaching too much importance to the 
correlation based on a particular period of previous growth." So using panel data 
to estimate the effects of different explanatory variables on economic growth may 
be a superior method. Nonetheless, the link between openness and growth that is 
apparent for the Asian economies seems to be a promising candidate for further 
investigation, such as, there may be a simultaneous problem between growth and 
international trade. So using simultaneous equations to estimate the relationship 
between growth and international trade may be a better approach. 
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Appendix I Data 
Table Al Data 
real per capita initial real per human capital 
GDP growth rate capita GDP 
country estimate period ln(gdp95) ln(gdp80) gross second 
- level school 
ln(gdp80) enrolment 
(%) 
Bahrain 1980-1995 1.7858 7.29 65 
Bangladesh 1980-1995 -0.6125 5.85 17 
Bhutan 1980-1995 -0.8644 5.60 4 
China 1982-1995 -0.5418 6.30 46 
Cyprus 1980-1995 0.4812 8.71 95 
Fiji 1980-1995 -0.3975 8.02 55 
Hong Kong 1980-1995 0.2801 9.38 64 
India 1980-1994 -0.9164 6.34 30 
Indonesia 1980-1995 -0.7045 7.20 29 
Iran 1980-1995 -3.3753 9.33 42 
Israel 1983-1995 1.5143 7.49 73 
Japan 1980-1995 1.0858 9.40 93 
Jordan 1980-1995 -0.9185 7.82 76 
Korea, republic of 1980-1995 0.9145 7.99 76 
Kuwait 1980-1995 -0.1459 10.01 80 
Malaysia 1980-1995 0.4756 7.67 48 
Maldives 1980-1990 0.4025 5.89 30 
Myanmar 1980-1995 0.2540 6.40 22 
Nepal 1980-1995 -1.2561 5.96 22 
Oman 1980-1995 0.1921 8.55 14 
Pakistan 1980-1995 -0.8601 6.35 14 
Papua New Guinea 1980-1993 -0.5126 7.23 12 
Philippines 1980-1995 -1.3418 7.82 64 
Qatar 1980-1995 -1.3695 10.78 67 
Saudi Arabia 1980-1995 -0.6200 9.39 30 
Singapore 1980-1995 1.1049 8.80 58 
Sri Lanka 1980-1995 -0.6249 6.68 55 
Syrian Arab Republic 1980-1995 -0.9807 8.75 46 
Taiwan 1980-1995 1.2181 8.10 65 
Thailand 1980-1995 0.7268 6.97 29 
Turkey 1987-1995 -6.3947 11.22 35 
United Arab emirates 1980-1995 -1.4795 11.22 35 
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Table Al Data (continue I) 
openness openness population 
growth rate 
country [(ex+im)/gdp]95 (fdi/gdp)95 ln(pop95) 
- - -
[( ex+im)/gdp ]80 (fdi/gdp )80 ln(pop80) 
(%) (%) 
Bahrain -40.01 13.03 0.5341 
Bangladesh 16.80 0.01 0.2876 
Bhutan 30.08 0.00 0.2796 
China 
- 4.87 0.1797 
Cyprus -12.66 -2.59 0.1473 
Fiji 11.64 1.02 0.2389 
Hong Kong 101.93 0.00 0.2016 
India 5.00 0.32 0.2876 
Indonesia 1.31 2.01 0.2807 
Iran 4.70 0.02 0.5536 
Israel -23.09 1.55 0.3562 
Japan -10.97 -0.02 0.0694 
Jordan 4.12 -0.70 0.6222 
Korea, republic of -8.32 0.38 0.1679 
Kuwait -17.42 0.03 0.2099 
Malaysia 82.25 0.91 0.3838 
Maldives 54.19 3.87 0.5108 
Myanmar -17.70 0.00 0.2934 
Nepal 28.55 0.00 0.4264 
Oman -22.05 -1.32 0.7763 
Pakistan -0.08 1.04 0.4557 
Papua New Guinea 1.91 -2.12 0.2742 
Philippines 28.46 2.36 0.3745 
Qatar -20.58 0.00 0.8718 
Saudi Arabia -28.93 -1.31 0.6667 
Singapore - -1.69 0.4041 
Sri Lanka -5.38 -0.71 0.2052 
Syrian Arab Republic 17.72 0.20 0.4892 
Taiwan -10.45 0.32 0.1794 
Thailand 35.28 0.65 0.2401 
Turkey 9.95 0.66 0.1594 
United Arab emirates 108.29 0.00 -3.1247 
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Table Al Data (continue 2) 
average of the ratio of 
government gross fixed 
consumption ratio capital formation 
country [ ( cg/ gdp )95 (Vgdp)95 
+ -
(cg/gdp)80]/2 (l/gdp)80 
(%) (%) 
Bahrain 18.50 -2.54 
Bangladesh 9.98 7.08 
Bhutan 26.07 14.62 
China 12.65 6.97 
Cyprus 15.13 -13.64 
Fiji 16.12 -12.66 
Hong Kong 7.53 -1.75 
India 10.07 3.12 
Indonesia 9.07 11.06 
Iran 16.85 1.46 
Israel 34.90 1.52 
Japan 9.81 -3.09 
Jordan 26.50 -7.55 
Korea, republic of 10.89 4.42 
Kuwait 22.04 1.13 
Malaysia 14.58 11.90 
Maldives 21.22 30.52 
Myanmar - -5.06 
Nepal 7.97 6.31 
Oman 26.01 -7.71 
Pakistan 10.85 -0.74 
Papua New Guinea 23.93 -3.26 
Philippines 10.23 -5.04 
Qatar 26.28 8.41 
Saudi Arabia 20.96 -2.19 
Singapore 8.97 -7.37 
Sri Lanka 10.01 -5.74 
Syrian Arab Republic 18.63 1.78 
Taiwan 15.09 -6.76 
Thailand 11.07 13.36 
Turkey 9.46 -1.86 
United Arab emirates 12.57 2.23 
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